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J We have determined the nucleotide (rit ) sequences encoding the heavy THpaiidUight ( L)-chains of the Fab fragment f * 
of a antibody, MabA34 (yl, k), which|is sp^ 

, den^i^Uipppro The variable ( V) regidns of the H- and L-chai^jweiCreyealedUo tfeirnembers of mousejkr(^ain ■ 
subgroup;II(A) f and k L-chain subgroup II, respectively. A]few unusual>ariiinoi acids in the V region ^ofltheiH-chainr 
andj nt! residues probably introduced by somatic. mutations 'from gerrrilin^geiies were als6; identified"^ 




INTRODUCTION 

Plasma apolipoprotein (Apo) A-I of high-density iipo- 
proteins % HDL) has received considerable clinical 5 atten- 
tion! because the plasma concentrations have an inverse 
relationship with the incidence of coronary artery disease 
(Avogaro >et aU 1979; Naito, 1986; Bachorik and 
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nucleotide; PC . polymerase chain reaction; V, variable; V H , H-chain 
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^ Kwiterov^ Ap° A-I is a major protein compo- 

^ . nent of HDL.vvhichJs mainly responsible for the reverse 
-| cholestefol transport from peripheral tissUes1&-thie 1 livery 

^ r^jjow^^Ke' ) r&bgnition : * of- arir ihvei^^^rdiationt J - 
,f : ' betwieeji vpiasma HDL; and the incidence of coronary 

jjj. artery disease, Apo^A-I has' become the subject for numer- . 
ous immunochemical studies involving, both 'polyclonal 
and monoclonal Ab. Here* we report the cloning and 
characterization of cDN As encoding the heavy (H)- 
and light (L)-chains for the Fab fragment of a mAb 
(MabA34) which specifically recognizes and binds to 
human plasma Apo A-I of HDL. 

EXPERIMENTAL AND DISCUSSION 

(a) Cloning of MabA34-specific heavy and light chain 
cDNAs 

The fusion of mouse Balb/c spleen cells and Sp2/0- 
Ag-14 myeloma cells has produced the hybridoma cell 
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line H-MabA34 secreting MabA34 (yl, k). In order to 
clone the cDNAs coding for the Fab fragment of 
the mAb, the N-terminal aa sequences of the H- and 
L-chains were determined, and the oligos specific for the 
N-terminal aa sequences and constant region genes were 
synthesized with restriction enzyme sites on the ends. The 
oligos were used as primers for the reverse transcription 
of H-MabA34 cytoplasmic RNA followed by PCR. The 
resulting 640-bp and 660-bp DNA fragments containing 
the H- and L-chain Fab regions were cloned into pT7Blue 
and pBIuescript to yield pA34HT7 and pA34LBlue, 
respectively. 

(b) Sequence analyses 

The nt sequences determined and deduced aa 
sequences of the H- and L-chains for Fab fragment are 
shown in Fig. 1. The sequence analysis of the H-chain- 
specific cDNA revealed that the V region of the H -chain 
belongs to the mouse H-chain subgroup 11(A) of Kabat. 
et al. |1991). The complementarity determining region 
(CDR) 1, 2 and 3 were positioned at'aa 31-35, 50-65;; 
99- 101, respectively.. Three unusual, residues in FR 1 of, 
ithe;fetain>V region were identified;.i.e., Val 5 , Glu 6 and? 

; I E V Q '■ L (V] H] S G A E I- : M . k ; P: t G • A S V K' I / 20!? 
-A34H"'->oAGGTGCAGCrCGTGGACTCTGGAGCTGAGCTGATGAAGCCTGGGCCCTCAGTGAAGATA ' 60(V 

J <-i 3 ^ c "** ".T" " " CA " c ' " ■" *"*." - ■; ; ;/,>w ; r i x.kv. v * : - *- * a wty : . 

f-i r~ — CDRI ~n 

■ : s ,c ,k>. a „t -[d] y r f- sf/'s e,'-» ,k.-..q:, r., ' ao's . 

/, - : \" r ^.TCCTGTAAGGCTACTGACTACAGATTCAGTAGCTACTC 1 20^- 

-'i ? • iV.'-v. ■: - '<• i* r ; - * *v ' ■ 4 ■ - ) "'.■■■V ^. - - cdr2. ' , • . * • , 
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, CCTCGAWTCGCCrrGAC^GAnGG.AGAG^^ 80J, t 



Asp 2 *. Otherwise, all the invariant aa for the murine 
H-chain subgroup 11(A) were conserved (Harris and 
Bajoralh, 1995). A total of five Cys in the H-chain Fab 
region and five Cys in the L-chain were found, which 
would be involved in intra- or inter-chain disulfide bond- 
ing nccessaiy to form the Fab immunoglobulin structure. 
At the end of the H-chain V region (aa 100-1 12 in Fig. 1 ), 
J„2 element without any nt mismatch was identified. In 
the CDR3 of the H-chain, a unique D region comprised 
of only one aa (Pro 99 ) was also identified. Comparisons 
with germline V genes have assigned the V region of 
H-chain to 19.1.2, a VW558 family (Akolkar et al., 1987), 
and suggested that the V region had undergone somatic 
mutations , characteristic of an antigen-driven immune 
response. 

The sequence analysis of L-chain-specific cDNA of 
MabA34 revealed that the V region of the L-chain is a 
member of mouse k chain subgroup II (Fig. 2). All the 
invariant aa- for the k chain were^conserved with no 
exceptions. The ; CDR 1, 2,;and 3 were positioned at aa 
24^ 39/55- 6 1 ; 94 - 1 02. resp^tiye!yf-At4h^end of L-chain 
V .^gic^}^a_viQ0T:l 1 1 ' -ifi Fig^2 J^l ^element with \ : nt 
^isnfiat^ 

tified. Comparisons with germline;* \^ ^genes allowed to 
;,pro^nji^ 

• :."»ip \' 1 m\t, .q t p l* s l" r\ v ' s' 1 X*;:c ,*d"7q"ja. s ; 20 

t 'A34L .GATCrnCTGATG ACCC AGACTCCACTCTCCCTCtCTG^ .'60 
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. ; AATGAGAGCTTCAAGGGCAAGGCCACATTCACTGCAGATACATCCT 240"^ 

: : < ■■ '-'J ■' 'I ■ I — CDR3-S 

m q l s s l tt s e d s a v y y c a 1 p 0 100^1 
atgcaactcagcagcctgaeatctgaggac7€tgccgtctattactctgcaattcctgac 300 \ 

k :y,w g q g t t l t v. 's s :a 'k ' t ,t pp s*v 120* ; 
■ ; ., .t^ctggggc^aaggcaccactctcacartctc 360* 

^ K* - ; P C\L rt - A P G ,S A A -.< Q ■ i jT ^ K \ ,S' r M V;V i Hi i I - G ^ C V I • U 40% : » 
\TATCCACTGGCCCCTGGATCTGCTGCCCAAACTAACTCCAt 420:> ' { 

ft'Jfw'&Ki-'&'-iVVF. P / £ P 1 *V '--T.'.' V - ' J \ 'fiiv '■ S G"''"^'* L - s' V'i'O?^' 1 ' 
. GTCMGGGCTATTTCCCTGAGCCACTGACAGTCACCTCGA iCTCTGGATCCCTGTCCAGC 480| 

GGTGTGCACACCTTCCCAGCTGTCCTGCAGTCTCACCTCTACACTCTGAGCAG 540,4 

* t . J, ; -V : p^ S S P : R P S 'e' " t' * : V'< T - C '** n"' • V;'^ A- ! ti : P 1 ' J ' 'K' r '200^- ' ' 
ACTGTCrcCTCCAGCCCTCGGCCCAGCGAGACCGTCACCTGCAA^ 600. i 

■*.' vr'-s* '-S^T ■ K* V D K K 1 V P "iT'D : C ^ ^" k ' ^' ' ^ *' *' 
AGCAGCACCAAGGTGGACAAGAAAATTGTGCCCAGGGATTGT . . ( 



• ATCTCTTGC AG ATCT AGTC AG AGCA TTGT ACA TACT A ATGG AAAC ACX^ATTT AG AATGG ? . 1 20 . .'• 
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•.• TACn'GC AG A A ACC AGGCC AGTCTCC A AAGCTCCTG ATCXACA A AGTTTCCA ACCGATTT. 1 80 

S t G \ P ,.p K F S 0 S G S . G T^D, ( K-*T-.-L K 1 80 
; TCtGWGTGCCAGArCGCTrCAGTGGCACTGGATCACWGACAGATtTCACACTCAAGATC 240 
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Fig. I. Nucleotide sequence of the cDNA coding for the Fab region of 
the mAb H-chain of MabA34 specific for human plasma Apo A-I. and 
deduced aa sequences. Numbering begins with the first aa of the mature 
H-chain. The V„ corresponds to aa I - II 1 The regions of CDR I, 2. 3 
are blocked. Unusual aa compared with conserved sequences of mouse 
H-chain subgroup 11(A) (Kabat et al., 1991; Harris and Bajorath, 1995) 
are boxed. The progenitory, mouse germline V gene sequence of 19.1.2 
(Akolkar et al., 1987) was aligned with the sequence to show the nt 
residues probably introduced by somatic mutations. The dashes denote 
identity. The sequence is available from Gen Bank database under acces- 
sion No. U29146. Methods: The PCR product subcloned into pT7Blue 
(Novagen, Madison, WI, USA) was fully sequenced on both orienta- 
tions by the dideoxy chain-termination method (Sanger et al., 1977) 
using M*3 universal primer or specific internal primers synthesized, 
and Sevienase kit (Version 2.0, US Biochemical, Cleveland, OH. USA). 



, S R \ ,E, A E 0 L G V Y Y C , F t . 0 G ; S 

i ^ \V„ / aggagagt^a;gotga(katctggg,« :\ 

' R ■? 'F • G' C" G ' ■ T' ' K ■ : t ■'■ E" x i^&< ft ' U ^D^' A' : '- A 'r. -PXT * S 120. • " 
i CGGACGTTrcCGTGGAGGCACCAAGCTGGAAATCAAACpGGCrCA ?60' 

-J S I / F P *'P S S E 0 1 T * S ,G G ; :^A >S ^V,!a^'C trF»t*140 

TCCATmcCCACCATCCAGTGAGC:AGTTAACATCTGGAGCTGCCfCAGT<^^ '.' 
. ■ ' L N N F„ V-.P k 0 I V K <% jk Jt -;l • ' U* : G"iS ' E" R 160 
TTGAACAACTTCT ACCCC A A AG ACATC.A.A TGTCA AGTGGA AGATTG ATGGCACTCAACGA 480 
0 \ G V L \ S U T D Q D S K D s" T Y S J M .180 
; CA A AATGGCGTC CTGAAC AGTTGGACTG ATCAGG ACAGCAA AGACAGCACCTACAGCATG ; 540 
S S.T L T L T K D E Y E R H.N S-Y ,T,". C E 200 
AGCAGCACCCTCACCnCACCAACGArcAGTATGAACGACATAACAGCTATACtntn-GAG 600 . 

\ * T *H K T S T S "P 1 V K S F N R N E C 
UCCACTCACAAGACATCAArTTCACCCATTGTCAAGAGCTTCA.ACAGGAATGACTTJT 

Fig. 2. Nucleotide sequence of the cDNA coding for the > L-chain of 
monoclonal antibody MabA34 specific for human plasma Apo A-I. and 
deduced aa sequence. The V, and C, correspond to aa 1-112 and aa 
113 219, respectively. The regions of CDR I; 2. 3 are blocked. The 
progenitory, mouse germline V gene sequence of K1A5 (Corbel et al.. 
1987) was aligned wilh the sequence to show the nt residues probably 
introduced by somatic mutations. The dashes denote identity. The 
sequence is available from Gen Bank database under accession No. 
V 29 147. Methods: The PCR product subcloned into pBIuescript 
(Stratagenc. La Jolla. CA. USA) was fully sequenced on both 
orientations. 
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The sequence analyses suggest that the H- and 
L-chain-specific cDNAs are functional. Comparison of nt 
sequences of the H- and L-chain V region with the avail- 
able immunoglobulin genes listed in GenBank database 
showed that the sequences have not been previously 
reported. The cDNAs will be used for expression and 
serum-free production in Escherichia coli of the recombi- 
nant Ab, which is valuable for clinical diagnostics as well 
as for numerous immunochemical studies of human 
plasma Apo A-I. 

(c) Conclusions 

We have cloned and determined the nt sequences of the 
heavy- and light-chain-specific mAb-encoding cDNAs of 
murine MabA34 (yl, k) specific for human plasma Apo 
A-I of HDL. The sequence analyses revealed that both 
cDNAs are functional, and the variable regions of the 
heavy and light chains are members of mouse H-chain . v 
- subgroup 11(A) and k L-chain subgroup II, respectively. & 

■ ■* These sequences have not been previously reported 
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